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Abstract: The present study describes a novel approach to the identif ication of the 
motivational processes in text data extracted from an Internet support group (ISG) for smoking 
cessation. Based on the previous findings that a “prevention” focus might be more relevant 
for maintaining behavior change, it was hypothesized that 1) language use (ie, the use of 
emotional words) signaling a “promotion” focus would be dominant in the initiating stages 
of the ISG, and 2) that the proportion of words signaling a prevention focus would increase 
over time. The data were collected from the ISG site, spanning 4 years of forum activity. 
The data were analyzed using the Linguistic Inquiry and Word Count application. The first 
hypothesis – of promotion focus dominance in the initiating stages – was not supported 
during year 1. However, for all the other years measured, the data showed that a prevention 
failure was more dominant compared with a promotion failure. The results indicate that 
content analysis could be used to investigate motivational and language-driven processes 
in ISGs. Understanding the interplay between self-regulation, lifestyle change, and modern 
communication channels could be of vital importance in providing the public with better 
health care services and interventions.
Keywords: self-regulation, behavior change, emotion, prevention
Introduction
It is of major interest to understand the underlying processes of behavior change and 
the maintenance of behavior change, and how successful change and the maintenance 
of change can be modified by information from, participation in, and guidance provided 
by Internet support groups (ISGs). ISGs can provide researchers with unique data, for 
instance through the storage of text-data from user communication, to support insight 
into the processes related to behavior change.1
In general, the Internet may be an excellent tool for the establishment, maintenance, 
and extension of a social network, regardless of spatial or temporal constraints.2 Many 
relationships formed online will be extended to “real life” and may also develop higher 
levels of intimacy faster than will relationships formed offline.3 The Internet facilitates 
the search for others sharing specific interests, while also gathering diverse people 
that would not otherwise interact.4 From an individual perspective, ISGs might be 
used to improve participants’ health, through access to professional health informa-
tion as well as through sharing of peer experiences of health services, treatments and 
symptoms.5–7 Indeed, ISGs are growing in popularity and use among people  suffering 





from  different illnesses or problems, physical as well as 
mental. These groups, unlike their real-life counterparts, 
provide access to information and social interaction 24 hours 
a day. A previous study has suggested that making use of 
these sites may help individuals improve their knowledge 
and coping skills regarding their condition.8 For instance, 
studies of women with breast cancer have shown that their 
participation in ISGs connected the women with resources 
about cancer,9 led to the participants feeling better informed,10 
and positively affected their perception of pain and possibly, 
pain management and control,11,12 although it did not affect 
survival rates.11 It is worth noting that participation in ISGs 
first and foremost appears to be related to nonspecific and 
personal effects, rather than specific health outcomes.13
Similarly, Christakis and Fowler14 and Fowler and 
Christakis15 have shown how important social networks can 
be for smoking cessation. They found that social ties, be it 
to a spouse, sibling, neighbor, friend, or coworker, strongly 
predict smoking status.  Furthermore, they found strong clus-
tering effects, which suggest that  smoking cessation spreads 
throughout these social networks and increases the chances 
of the entire cluster continuing to smoke or not. This supports 
the idea that the decision to quit smoking is not merely a 
personal decision but might also reflect the choices of many 
interconnected individuals.
The inclusion of ISGs as a smoking cessation interven-
tion is related to the general impact of social influence/peer 
leader approaches in tobacco prevention interventions and 
the related work on the influence of social networks.16,17 The 
notion guiding these interventions has been that teaching 
“resistance” skills (to help maintain behavior change) within 
the context of a peer relationship is important since peers, in 
general, appear to influence health behaviors among children 
and adolescents,18 including behaviors relating to tobacco 
use.19 Peer influence should also affect adults, although the 
effects might be less pronounced.20 The dynamics of group-
based social support or peer influence is not well under-
stood; however, these influences could work through norm 
development or peer modeling to influence the regulation of 
behavior. ISGs give users the chance to identify others who 
have successfully overcome barriers for smoking cessation 
or others who may be modeling the new desired role of a 
nonsmoker – this information is not necessarily available 
in ordinary social networks. If indeed, smoking cessation 
ISGs have been successful in influencing behavior through 
processes such as norm development or peer modeling, 
these processes should be detectable through an analysis 
of the communications between users in the network. The 
question then is to decide how to analyze the communication 
and which variables to measure. This study focused on self-
regulation theory, as self-regulation of behavior has been used 
as the theoretical model for a wide variety of behavior change 
interventions and other studies of health behavior.21–24 A prior 
study examining smoking cessation found that self-efficacy 
beliefs were of importance to smoking-cessation rates, thus 
suggesting that self-regulation mechanisms are of importance 
to the success of smoking-cessation interventions.25
Self-regulation theory is often used to explain and predict 
goal-directed behavior and is essential in the appropriate 
implementation of new behaviors, such as smoking cessation 
(eg, coping skills).26 Interventions targeting smoking cessation 
have shown an effect on quit rates, but many participants seem 
to relapse within 6 months following the end of  treatment.26 
Hence, the understanding of how to maintain new behaviors 
over longer periods of time should be  prioritized. Importantly, 
the goals related to either the process of quitting or the process 
of abstaining from smoking might be quite different and can be 
related to a specific theoretical approach to self-regulation.
Regulatory Focus Theory (RFT)27,28 distinguishes between 
two types of motivational regulation: promotion and preven-
tion. Promotion places emphasis on desires and potential 
goals, whereas prevention places an emphasis on obliga-
tions and potential losses.29–32 A successful performance of 
meaningful behaviors over time appears to be related to the 
fit between the behavioral task and the regulatory focus,33 and 
regulatory focus has been shown to be an influential variable, 
in research on smoking cessation interventions as well as in 
other studies investigating lifestyle changes.34  Interestingly, 
although individuals might have an inherent disposition 
towards either promotion or prevention, research also shows 
that the regulatory focus could be activated momentarily by 
extraneous sources.35,36 For instance, studies of the fram-
ing of message content (eg, positive or negative outcomes) 
impacted the emotional and motivational systems related 
to Self-Discrepancy Theory (SDT).27,35 In other words, the 
message frame and its impact on the individual’s mindset 
might be highly relevant to understand how people go about 
behavior change. Whereas a mindset of challenging tasks 
and eager pursuit of positive end states (promotion) might 
be related to the initiation of behavioral change (eg, quitting 
smoking, dieting, etc.), the maintenance of new behaviors 
over time might be related to the preservation of desired 
end-states by avoiding losses (prevention). The findings of 
Fuglestad et al34 supported this notion for smoking cessation 
and weight loss interventions. In their work, a promotion 
focus predicted greater success in the initiation of behavior 
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change (6 months), while a prevention focus predicted the 
long-term maintenance of new, healthy behaviors. Many 
health behaviors might thus be understood through the con-
cept of regulatory focus and through the processes related 
to regulatory fit. Regulatory focus also appears to be related 
to the strategies utilized during behavior-related judgment, 
with promotion focus associated with affective processing 
and prevention focus associated with evaluative reasoning.37 
All these have potential consequences for initiating and 
maintaining behavior change.
Interestingly, compared with the traditional ways of 
delivering health interventions, the unique context of infor-
mation and communication technologies could represent a 
wider “message frame,” where relevant motivation could be 
drawn from the shared experiences of participants. Cognitive 
Dissonance Theory38 and Self-Perception Theory39 argue that 
verbalizing arguments for change is associated with a higher 
likelihood of successful behavior change, whereas verbal-
izing against change is associated with lower likelihood of 
successful behavior change. Research directed at addressing 
these issues has used methods specifically designed to tap 
into these experiences. In text-based contexts, perhaps the 
most direct approach is an analysis of the discourse.
Analysis of the data collected from ISGs could thus 
provide important information about the experiences and 
mindsets of participants. Analyzing what people talk about, 
for instance, through content analysis, is a relevant technique 
for accomplishing this, and both qualitative and quantitative 
content analyses have been used in studies of online health 
communication.40,41 It is valid to assume that communica-
tion in ISGs should reflect behavioral and/or cognitive 
 experiences. Understanding the interplay between emotion 
and motivation occurring in health-related ISGs is central 
to a prediction of the behavior change that will occur. Since 
RFT has been used in investigations of smoking cessation, 
we chose to study whether the distinct dimensions of RFT – 
promotion versus prevention – could be inferred from ISG 
discourse, using content analysis. Previously, promotion 
focus and prevention focus have both been identified with 
experiences of distinct emotions;42,43 thus, we hypothesized 
it should be possible to infer these dimensions from the 
emotional content of ISG interaction.
Whether an intervention works is important but investi-
gating how an intervention works is just as important. This 
study’s goal was to address the underlying processes in smok-
ing cessation, as represented by language use and changes 
in language use over time. This study set out to 1) explore 
whether text data collected from an ISG  targeting  smoking 
cessation could be analyzed with regard to  emotional words 
signifying promotion and prevention focus; and to 2) distin-
guish changes over time, which we proposed to be related to 
the initiation of quitting smoking and to subsequent mainte-
nance of the behavior change. This was supported by findings 
related to regulatory focus and smoking cessation.34 Thus, we 
hypothesized that 1) language use signaling a promotion focus 
(emotional words) would be dominant in the initiating stages 
of the social network and that 2) the proportion of words sig-
naling a prevention focus would increase over time. Also, we 
explored the change in the nonspecific emotional content over 
time, although no precise predictions could be made concern-
ing emotional content (positive or negative emotions).
Material and methods
Slutta.no (http://slutta.no/) is a free, Internet-based, interac-
tive smoking cessation program developed by The Norwegian 
Cancer Society, the software company PMAB (Preventive 
Media AB, Stockholm, Sweden), The Norwegian Centre for 
Integrated Care and Telemedicine, and the Norwegian Direc-
torate for Health. The intervention website was announced 
in both local and national Norwegian media as a free service 
to aid in smoking cessation.
The site has since been updated, but in the period when the 
data were sampled, the site offered tailored information about 
the health risks related to smoking, the benefits of quitting 
smoking, and advice on how to resist the temptation to smoke, 
and it also offered social support to people struggling with 
smoking cessation. Registered users could engage in forum 
participation, where they could define, describe, and discuss 
experiences related to smoking and smoking cessation, and 
could also provide support. Because we wanted to study the 
activity of the ISG in a naturalistic manner, external interfer-
ence (eg, moderation) was kept to a minimum.  However, one 
of the authors had a role as a moderator, mainly for answer-
ing practical questions. The discussion forum of the ISG 
was reachable by a link on the front page of the website. No 
instructions were given for the use of the forum. In addition, 
each user had an individual profile, and other people were able 
to access the user profile in order to read about the user, to read 
the user’s diary, or leave a message in the user’s guestbook. 
The current study extracted data from the discussion forum 
of the online smoking cessation intervention. All posts from 
August 15, 2006 to July 3, 2009 were selected for analysis. 
Data from slutta.no was collected from a total number of 7,906 
registered users, 71% female and 29% male. The mean age 
of participants was 36.45 years. When analyzed, the forum 
consisted of a total of 5,242 web pages, each containing 





a single  discussion thread. There was a significant change 
in the activity  throughout the study period, as measured by 
the word count. The number of words throughout the study 
period increased from 204,023 words in the first year to 
960,240 words in the final year.1 The study was approved by 
the Regional Medical Ethics Committee for North Norway 
(approval number REK Nord 83/2005). Participants gave writ-
ten informed consent when joining the forum. The participants 
could choose nicknames for their forum participation, allow-
ing users to be known to each other by nickname. All the data 
were made anonymous when sampled for the study.
The message threads were converted from html format 
to text format, using HTMLasText (http://nirsoft.net/). The 
posts were analyzed by the Linguistic Inquiry and Word 
Count (LIWC2007).44 The LIWC2007 is a computer-based 
text analysis tool that calculates the degree to which different 
categories of words are present in text materials. The LIWC 
has previously been validated as a method for measuring 
verbal expression of emotion.45 The LIWC2007 utilizes 
dictionaries available in several languages, and a Norwegian 
translation of the LIWC2007 dictionary was used for all the 
analyses. The LIWC2007 dictionary defines several sets of 
word categories, and enables the user to measure how many 
times a particular word is used in a piece of text as well as 
the proportion (percentage) of the measured word categories 
in the complete text.
The promotion focus and prevention focus were mea-
sured by adding two specific sets of emotional words to 
the LIWC2007 dictionary. These words were chosen based 
on studies linking promotion versus prevention focus with 
the emotions “Agitation” and “Dejection.”27,29,43 This work-
intensive and central process spanned several steps.
First, items were amassed based on the 12 affective 
items used by Roese et al43 to assess the dimensions of 
Dejection–Elation (promotion) and Agitation–Quiescence 
(prevention). For Dejection–Elation the words were: happy, 
satisfied, cheerful, disappointed, discouraged, and sad; for 
Agitation−Quiescence, these were: calm, quiet, serene, 
afraid, agitated, and uptight. These dimensions were treated 
as different emotional states, which signal either success or 
failure in task completion relative to the regulatory focus of 
an individual. Only the three negative concepts from each 
dimension (Agitation and Dejection) were selected, which 
was similar to the approach taken by Roese et al.43  Reducing 
the heterogeneity of the dimensions ensured that they 
included items that were equally used in natural language (ie, 
to avoid that differences were due to positive language being 
more common than negative language) and also  minimized 
the risk that changes in nonspecific emotions over time 
would impact these findings (ie, that more positive words 
were used as the forum developed). Norwegian translations 
and approximations to these items were used, and synonyms 
were added using a current Norwegian dictionary.
Second, the dimensions were balanced with regards to the 
number of items included in each dimension. This resulted in 
two initial dimensions of approximately 40 items each.
Third, the dimensions were analyzed descriptively using 
a random sample of 1,228 threads. Words that were not used 
at all in this sample were removed from the  dictionary. This 
process was then repeated and the dimensions were “bal-
anced” with regard to the number of items. The resulting 
dictionary contained 20 items for Dejection, and 18 items 
for Agitation (Table S1). The following are examples of texts 
from the sampled material that were high in either Dejection 
or Agitation:
Dejection (disappointed, discouraged, sad)
Subject: Tired of smoking
I feel that I am tired of smoking, it does not taste good, 
but I am still smoking a lot. Wondering if I should quit 
immediately before my quit-date, but that thought often 
appears when I am smoking, and then after a while I will 
get another one. …When I read these pages I see there are 
many positive, motivating factors. Does anyone have any 
suggestions about what to do?
Subject: Failed, and I am sorry…
…I have failed horribly today, and I am really very 
sorry. I got very tired of the constant craving, and stopped 
chewing nicotine gum, which made everything much worse! 
Finally, I gave in and I have probably smoked 10 cigarettes 
today. But it feels really bad now. Does this mean it was 
all for nothing?
agitation (afraid, agitated, uptight)
Subject: I am scared!
I am afraid I will not be able to quit smoking. I think 
about it every time I smoke a cigarette or think about ciga-
rettes. I would like to quit but I keep thinking about the 
negatives and not the positives. This will not be easy.
Subject: Chronic pulmonary disease
[Response] I am too scared to look at that link. I am 
afraid that I have become ill from all this smoking, and this 
is the first time I have really felt how scared I am.
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Because Agitation and Dejection had been constructed as 
mutually exclusive dimensions, there was a chance that these 
would exhibit dependence within each time period, as LIWC 
scores are mean percentage scores. However, due to the very 
high number of words per year and the high specificity of the 
regulatory focus dimensions (ie, low percentage scores for each 
dimension), this possibility was regarded as negligible.
The validity of the prevention failure (Agitation) and 
promotion failure (Dejection) constructs was investigated 
primarily by looking at the correlations with other variables 
from the LIWC analysis as both constructs should be asso-
ciated with constructs that represented negative emotional 
content. Agitation and Dejection appeared to be equally 
related to the LIWC “Negative” emotion dimension (r=0.10 
and 0.08, P,0.05). Also, the correlations with the LIWC 
“Positive” emotion dimension were nonsignificant (Agitation, 
r=−0.02; Dejection, r=0.01; P0.05, ns). In keeping with 
other work on regulatory focus,46 the Dejection (promotion) 
and Agitation (prevention) dimensions were positively but 
modestly correlated (r=0.06, P,0.05).
The statistical analyses were performed using Statistica 
7.0 (StatSoft, Tulsa, OK, USA). Parametric tests were used, 
corresponding to other studies using LIWC.47,48
Results
Regulatory focus
The research hypotheses related to the development of the 
Agitation and Dejection dimensions were investigated by 
analysis of variance (ANOVA) and planned comparisons. 
An ANOVA was performed, with Agitation and Dejection as 
dependent, within-subject variables and time as an indepen-
dent variable (Figure 1). The analysis yielded a significant 
main effect of time, with fewer regulatory focus items being 
used as time progressed, F(3, 5238)=4.41 (P,0.01). A main 
effect was found for Agitation and Dejection items overall, 
F(1, 5238)=40.11 (P,0.00001), with Agitation words being 
used more frequently than Dejection words. However, the 
interaction effect between Agitation and Dejection over 
time was not significant, F(3, 5238)=1.63, P=ns. Planned 
comparisons between the mean number of Agitation and 
Dejection words were performed for each year, to specifi-
cally test our two hypotheses (Table 1). The analyses showed 
that mean Agitation scores were significantly higher than 
the Dejection scores for years 2–4 (in support of the second 
hypothesis that prevention words would be more common 
in the forum over time), but no significant difference was 
found for year 1 (disproving the first hypothesis that promo-
tion words would be more common during the initiation of 
forum activity).
emotional content
In addition to the analyses of the custom-made dimensions 
of Agitation and Dejection, we used the predefined LIWC 
dimensions of Positive and Negative emotions to investigate 
the development of emotional content over time. ANOVA 



























Figure 1 Mean incidence of agitation- and Dejection-related words over the 4 years of forum activity.
Note: Vertical bars denote 0.95 confidence intervals.





(dependent variables) with time as an independent variable. 
The results showed a main effect of Negative emotions over 
time, F(3, 5238)=13.61 (P,0.00001), signifying a decrease 
in the use of negative emotional words over time. Also, 
a main effect was found for Positive emotions over time, 
F(3, 5238)=23.28 (P,0.0001). Thus, the use of positive 
emotional words increased over time.
Discussion
The results gave only partial support for the research hypoth-
eses. The Dejection-related words, signaling a promotion 
focus (failure), were not more frequent in the early stages 
(year 1) of forum communication, as hypothesized. How-
ever, the results showed that the Agitation-related words, 
signaling a prevention focus (failure), were more dominant 
than promotion failure emotions for all the other years. This 
indicates that the content related to prevention failure was 
more frequently found in this smoking cessation setting, and 
suggests that a prevention focus might be a central mindset 
for individuals when preoccupied with behavioral change 
over time.34 Overall, the results showed that the proportion 
of nonspecific negative-emotion words decreased over time, 
while positive emotions increased over time. Thus, com-
munication about smoking cessation became more positive 
over time.
To our knowledge, similar findings related to ISGs have 
not been reported previously, although the relationship 
between regulatory focus approaches and the success of 
various lifestyle interventions are relatively well documented. 
Matching the content or strategies of smoking cessation inter-
vention to individuals’ tendencies towards either a promotion 
or a prevention focus has proven effective in increasing the 
efficiency of the intervention. In a study of antismoking 
advertisements, Zhao and Pechman49 were able to show that 
adolescents’ intentions not to smoke were positively influ-
enced by the campaign when the campaign’s content was 
matched to their regulatory focus. This held true for either 
promotion or prevention focus. In essence, this constitutes 
ensuring regulatory fit between the strategies, behaviors, 
and cognitions included or inferred by an intervention, and 
the current mindset of the intervention recipient. People that 
experience regulatory fit feel right about what they do.50 This 
may be associated with the experience of motivation intensity, 
prospective feelings about future choices, and retrospective 
evaluations of past decisions.51 For instance, health informa-
tion that fits with a recipients’ regulatory focus is more readily 
evaluated as valid and perceived as more easily processed.52 
Also, the described health benefits to an intervention are 
regarded as more believable and desirable.50
Similarly, while regulatory fit might make an intervention 
more attractive and effective due to the participants “feeling 
right,” the lack of regulatory fit might make a health inter-
vention less effective and/or attractive to participants when it 
does not “feel right.” Having a promotion or prevention focus 
might not be equally well-suited strategies for maintaining 
long-term behavior. Findings have linked a promotion and 
prevention focus, respectively, to different endpoints along 
several psychologically relevant dimensions. These include 
creativity versus self-control,53 change versus stability,54 
and fun/enjoyment versus safety/security.55 The topic of this 
particular study, smoking cessation, might be said to lean 
towards the prevention side of these dichotomies (eg, self-
control, stability, and safety/security). Perceived temporal 
qualities related to either initiating quitting or maintaining 
abstinence might be related to the regulatory focus. For 
instance, people seem to prefer products or offers that will 
help them prevent negative outcomes when the event is near, 
and promote positive outcomes when the event is distant.56 
This might imply that promotion motivates the initiation of 
new behavior (towards a distant goal), whereas prevention is 
motivated by the threat of failure when a new behavior has 
been initiated. If we propose that a specific type or direction 
of behavior change is required or better suited to achieve 
lifestyle and health goals, this might pose a challenge with 
regard to the notion of regulatory fit. The question will then 
not be how to reach participants with a congruent regulatory 
focus but rather, how to reach those with an incongruent 
focus. Accommodation of both types could be attempted 
through computer-assisted tailoring techniques that seek to 
frame the intervention information and/or procedures in line 
with the participants’ motivational inclinations or that seek 
to induce an alternative motivational focus. Techniques to 
temporarily influence regulatory focus have been described 
related to consumer research.57
With regard to the finding of changes in nonspecific emo-
tional content, the implications of these findings are not clear. 
While this suggests that communication related to smoking 
Table 1 contrast analysis for agitation and Dejection means for 
years 1−4





1 0.039 0.026 3.26
2 0.052 0.026 25.84***
3 0.035 0.020 15.73**
4 0.034 0.022 8.44*
Notes: *P,0.01; **P,0.0001; ***P,0.000001.
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cessation became more positive, it cannot be concluded that 
this was associated with behavior change. Specifically, the 
assumption that users were communicating more positively 
because they were experiencing success with regard to 
smoking cessation might not hold. However, the value of 
emotional content in this respect should not be disregarded, 
as several studies have examined the health consequences 
of emotional expression. For instance, repression of nega-
tive emotions was associated with higher levels of anxiety, 
depression, and confusion in patients diagnosed with breast 
cancer compared with breast cancer patients who expressed 
their emotions.58 Other studies have shown that feelings of 
weakness, helplessness, lowered physical health, and quality 
of life can be attributed to the suppression of emotions.59–61 
Petrie et al showed that the suppression of emotions led to 
physiological effects that in the long run could cause unfor-
tunate changes in immune response.48
Studies have shown that a positive health outcome is asso-
ciated with a high use of positive-emotion words,  moderate 
use of negative-emotion words, and an increase in insight and 
causation words.62,63 One possible explanation of the observed 
linguistic patterns is that affective and cognitive attribu-
tions were changed and organized in a different and more 
advantageous way (ie, beneficial for health).47  Interestingly, 
the experience of positive emotions appears to be related to 
whether people will accept health risk communicated through 
interventions or advertisements – for instance, a series of 
experiments indicated that people experiencing positive 
moods had resources available to process aversive informa-
tion concerning health, whereas people in negative moods did 
not have such resources available and were instead, engaged 
in mood repair.64 Negative emotions in this context can be 
caused by the communication scenarios and message, or be 
purely incidental. This is interesting since recent behavior 
change campaigns have focused on very aversive and negative 
consequences of certain behaviors (eg, smoking). If inter-
ventions such as the smoking cessation ISG have an actual 
effect on the mood of the participants, it might be argued 
that participation could encourage processing of aversive 
health information related to smoking by positively affect-
ing the mood of the participants. ISGs, in health  behavior 
interventions, could thus function as a potential venue for the 
provision of information concerning health risk.
Since this study used anonymous data, the mechanisms 
responsible for the changes over time cannot be identified pre-
cisely. However, there are several relevant theories that might 
explain the change processes in virtual groups. For instance, 
Parks65 described defining criteria for groups that function 
as communities. Concepts such as “collective action” and 
“patterned interaction” appear to be central to an under-
standing of virtual communities. Also, the  “hyperpersonal 
perspective” on computer-mediated  communication proposed 
by Walther66,67 is interesting to any investigation of virtual 
groups since this perspective focuses on the adaptive and 
selective uses of media, for instance, through linguistic 
behaviors as means of uncertainty reduction,66–68 making 
analyses of  linguistic behavior and content highly relevant 
to understanding group behavior. We believe that both the 
processes related to the development of group norms in 
anonymous settings and the significance of role models in 
behavior change, might be central to understanding these 
results. Anonymous computer-mediated communication 
is believed to differ from face-to-face communication in 
many ways,69,70 perhaps most commonly in terms of self-
disclosure71,72 and disinhibited behavior.73,74 In light of these 
phenomena, The Social Identity Model of Deindividuation 
Effects (SIDE)75 has been found useful in explaining behav-
ioral change in anonymous groups. SIDE proposes that 
group norms will be made salient, as individual identities 
are not available, and that behavior and communication thus 
will adhere to these norms.76–78 In this particular case, since 
individuals’ goals and attitudes are “filtered out” through 
anonymity, the overall goals and norms pertaining to this 
setting (ie, quitting smoking and/or maintaining abstinence) 
are made more salient.1 The evidence that certain groups of 
words became more dominant as the forum developed might 
be linked to behaviors conforming to a norm of prevention, 
possibly due to a higher percentage of participants striving 
towards maintenance of the behavior change. It might be 
interesting to compare this limited analysis of emotional 
content with Language Style Matching analysis, in which 
the functional aspects of language (eg, prepositions, conjunc-
tions, articles, etc) are shown to be related to experiences of 
group cohesion as well as group performance,79 attesting to 
the potential of linguistic analysis in understanding group 
processes.  Obviously, the forum might also have affected 
the individual as part of the group, for instance, functioning 
as an outlet for thoughts about quitting smoking that might 
have been harder to communicate face-to-face.
limitations
All the participants in the study were anonymous. This means 
that we were unable to analyze to what degree individuals 
were involved in the ISG and for how long. The continu-
ous recruitment to the discussion forum, ie, the influx of 
new users in the beginning stages of smoking cessation, 





complicated the interpretation of the findings. However, 
previous research does indicate that predominant emotional 
and regulatory norms are set in place early in health-related 
discussion forums and remain relatively stable over time, 
regardless of the turnover of users.80 While we were able to 
control for the total amount of activity in the forum, we were 
not able to control for the fact that new users, likely in the 
first stages of change, entered the ISG throughout the study 
period. Also, the changes observed are sensitive to drop out 
(for instance, that people who are negative drop out), rather 
than to changes in the communication process.
A prior study of the same website has shown that self-reg-
ulation, in the form of self-efficacy beliefs, was of importance 
to smoking-cessation rates.25 While we believe this argues for 
the importance of self-regulation for smoking cessation, the 
present study did not provide a direct link between regulatory 
focus and smoking cessation rates as we did not have data 
on smoking cessation rates in our study.
It should also be noted that the mean percentage scores 
yielded for the regulatory focus items were very low and were 
beneath those advocated by the LIWC-manual, according to 
which scores under 0.5 are not recommended to be used.44 
However, given the highly specific nature of the regulatory 
focus dimensions, we argue that this finding is an expres-
sion of specificity rather than nonvalidity. Also, uncommon 
behaviors that are novel or distinct might be argued to have 
larger effects than expected in the experience of participation 
in an online forum.40 The low percentage scores make the 
scores sensitive to measurement errors, but we believe the 
strict construction of the dimensions minimized this risk. 
Also, all the comparisons between variables were made only 
for the regulatory focus variables.
Conclusion
Computer-mediated communication can provide easy 
access to health and lifestyle interventions in ways previ-
ously unimagined. ISGs appear to be effective additions to 
computer-delivered interventions, and their contents might 
provide important information about ongoing psychologi-
cal and behavioral processes. Automatic content analysis 
appears to be a promising tool for accessing these processes 
and can be used innovatively to address specific motiva-
tional dimensions. Understanding the interplay between 
self-regulation, lifestyle change, and the communication 
channels afforded by modern technology could be of vital 
importance in providing the public with better health care 
services and interventions.
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